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(54) (57) 1. yqTPORCTBO flJlfl ByPEKHH 
CKBAJKHH C OJJHOBPEMEHHOfl OBCAflKOfl, 
BicjuoHAWBiee 6y P o B yio Kononny c aaic- 
peiuiCHfWM b ee HH*«eft <iac™ nopoAO- 
pa3pyma»mHM HHCTpyneHTOM r paaMemeH- 
H y» KOnUfenrpiWHo eft o<5caAiryw kojioh- 
Ky, o T n h u w4 e e c h Ten^ 
<rro c aejii»» MOBbraxeHHH npoH3BOAK 
Ten^HOCTH cypeHHK nyren ysejuweim* 

CKOPOCTH BMMOCa HBCfHU IflJiaMa 33 

cuer yMCHboemw 9oh« paaMWBa aaTpys- 
Horo npocrpaHCTBa oOcanHOtt KonoKHti, 
06CWH3H KonoHHa BwndJweHa c npo- 
pesbio B«om> ee oCpasyiomett, a ycr- 



poftcTBo cKa6jce.no onopHUM CTaKaMOM, 
pa3Ke^eKMHM KOHAeirrpimHo c BHeniHeft 
ctopohu o6ca^Hoft kojiohhu, Kapet koA 
c passHMKMMH sjieMewTaMH h ynopOM, 
jiotkom, aaKpenneHBbiM b Bepxnett 
^acTH KapeTKH, H samHTBWMH rtnaHKaMH, 
npHKpenneHHKNM k HHXHeft qacrn Ka- 
peTKH c BHenmeft h BHyrpenHeft cropo- 
Kbi o6caMHoft kojiokhu B MeCTa npope- 
3H t npH 9T0M paaxHMHbie aneMeHTb! 
KapeTKH paaMemeKN b npopesn c bos- 
MOSHOCTbw nepewemew* h oOpasosaHHa 
mem itph BaaBMOAeftcTBHH ynopa icaper- 
icm c oaopKW cTaicaROH, a saopiTHue 

TUiaHKH yCTaHOBJieHbl C BO3MOXH0CTbK> 

repMeTHsai^HH mfcJiH. 

2. YcTpoftcTBO no n.t f o t jTh- 
nawHeecH tcm, *ito B«onb 

npOAOJlbHoft UPQP63H 06caflH0fl KOJIOHHh* 

BbtnoiiHeHM nonepc^Hbie HaApeaw, pac- 
noJiQxeHHU^ no o6e ee ctopohm. 

3, YcTpoftcTBO no nn.l m 2, o t- 
ji m h a » m e e c h TeM, *to paa- 
wiMHwe 3jieMeHTU BbinoJiweHhi b Bwe 

pOflHKOB . 
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H9o6peTeHrte othochtch k ropno M y 
neny, a KNemio k 6ypei!HK> cKBd*MH 
0 noponax, nepexpuTbrx csepxy tojt- 

meft pWXJTbDC OTJIOXeHHA. 

UeJlbfO H306pCTeHHH HBJIHeTCR HOBW- 

raemie npowaDOAwre^bHOCTH 6ypeKH* 
nyreM ysenH^emm ckopoctm bhroCB 
yacTHu* m/iaMa 3a cMer yMeHbmeHHH 30- 
hw pasMWBa 38Tpy6Horo npocTpaHCTsa 

o6canWOM KOJIOHHbl. 

Ha dmr.1 m 4>Hr.2 npeACTaBJieHo 
ycrpoAcTBo b noyx npoeKUMHx, 06- 
opift BHAi na <J>Hr.3 - pa3pes ycTbe- 
boA qacTM ycTpoftCTBaj na $hf.4 - 
ceneHHe A~A Ha (Jwr-3; na *wr.5 - 
ceneHHe B-B Ha 4>nr,4; na ijmr.6 w 
(J)nr,7 oOcaRHan KonoHHa c npoflOJibHott 
npope3bio h nonepewMMH HajxpesaMH, 

BapHaHTU BbUlOJIHeHH*. 

yCTpoftCTSO AJIH 6ypeHMH CKBBJKWH 

c oflHOBpeMeHHoft o6caflKoft COCTOHT 

H3 CypOBOft KOJIOMHN 1 ($>»r.1 H 2) 

c 3 axpe one h KWMrt b ee RracHefl nacTH 
aaooAHWM ABHraTeneM 2, nopoAopaapy- 
mawwK MHCTpyMeirroM 3 h uetrrpaTopoM 
A. Ha 6ypoeoft KOJiOHHe c TOMombio 
xoMyTa 5 aaKpenneHa o*^aAHaH kojioh 4 - 
Ha 6, b kotopoA euno/iHeHa npoAOJib- 
na* npopeab 7 co CKOcaMH 8 b top- 

, UOBMX qaCT*X KOJIOHHbl. B IipOpe3b 7 

BCTaBnena KapeTKa 9 c paaraxHUMH 
pojirtKaMH 10 (*hf. 3-5), BunoJineH- 
Hbfrm M3 aaKaneBHoft craJiH oopasyio- 

S^tMH B 06caAH0ft KOJiOHHe l&eJIb 11 

AJWHott I (tjwr.2). PaaxHMHwe pojihkh 
Vo aaxpe imexu a Kapence 9 c ttOHompu 
nonmMHMHKOB 12 Kaneim*. aanrHmeHHux 
or nuiawa c uOMOtubw yajiOTHeHHft 13 
(*nr.3 h A) k Ha BHenmefl HacTO Ka- 
peTKH 9 BwnoJiHen ynop 14, a x hhk- 
Hcft ee ^acTH 9aKpenjieHbi samHTHue 
ruiaHKH 15 h 16, nepeKpuaawume ^sib 
c BHenmeA h BHyrpeHHeft cto P oh 06- 
caA«oft KonoHHU. 3an^THbie miawKW yc- 
TaHOBJieHw c o6ecne*teHHeM repMeTHa* * 
• ukm meJiH, ak« Mero noAnpyBUHeuw 
ot locHrrejibHO APyr APyra c noMomb* 
npy»iH 17, HaAeTtfx Ha naxibuu 18. 

PJIH HCKJBOMeHHH nOIiaAaHH* M3CTHU 

nuiaMa noA pojihkh 10 KapeTKa 9 CHa6- 
*eHa yrmoTHeHH*MH 19 h 20. B Bepx- 
H eA <*acTH KapeTKH 3axpennen jiotok 
21 ft/in oTBoaa nuiaMa «pes c-re«Ky 
oGcr-nHoft KoaoHHW. Ynop 14 xacaeTCH 
Bepxweft topaoboh RacTH onopnoro 
craKaHa 22, pacitynoxenHoro na ycTte 
CKBaXKH. Jin* CHHJKeHHH A^*opwaUHH 
06C3AHOA KCHOHHU IXPH ee paCKpWTHH 
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h yMeHbmeHHJi a^mhw t wejiw l*Hr.z; 

b o6caAHoA KoAOHwe MoryT CbtTb Bbr- 
nojiHGHbi nonepeMHwe HaAPeau 23 

pacnojioweHHue BAo/ib npo- 
A o/ibHoA npopesK 7 h co«AHHcHn»e c 
HeA»- 

BertHWHy pacKptfTH* oocaAHoA ko- 
noHKbi, T.e. ntfpHHy b menu' (dwr.5) 
h ee AJWHy i ($nr.2) p onpeAeJimor 
H3 cneaymHx ycnoBHA:. d f < b ■< b ot 
NW; t rAe d^- HaKCHManbKwA AHaMeTp 
MacTMn nuiaMa A8racymeroc« b KOJtbixe- 
bom ceteHHK Me^y o6caAHoft k 6ypo- 
boA KOJioHHaMH t b 0 - DHpHjHa nejiH, 
cooTBeTCTByiomaji Hanany rxnacTtncecxwx 
Ae^opnaAHA b 6yposoA KOJiOHHe, N - 
ycwiHe na nepeMcm^HHe xapGTKM no 
o6caAHoA KonoHHe h G - ocesafl na- 
rpysxa Ha aaooft. 9Ha^eKHJi b 0 k N 
onpeAejiRwt 3KcnepHMeHTaAbH0. fliui 
9Toro npeAsapHTartbHo BMOMpa»T oTpe- 

90K TpyfiH HyKHOrO AHAMCTpa D f H 

AnHHoil okojio 10 D h paapesaior Tpytfy 
BAOJib, HanpMM6p f *peaepoBaHHeM hjtk 
c noMoinbio CBapo^Horo annapaTa, 
CTpeHHCb npn 3tom nojiywrb B03M01CHO 
^ojibmyw wcTOTy noaepxHOCTH paspeaa. 
i no Kpajw paapeaa acjiowt ckoc** 8 
l(*Hr.2). KoHCTpyKwa k^pctkh npe- 
AycwaTpHBaeT ycTaHoBKy B Heft po/m- 
kob co CMemeueM (4>Hr*5) TaxKN ot5- 
paaoM, hto66I o^pswa kx pitna HeCKonb- 
ko npeBuaajja MaKCHMajibHo bosmokhwA 
pasMep uacTHA nuiaMa . 

3areM hoaboaht xaperxy k cxocy 
8 rpy6u n % H&uocx yAapw no Kaperxe 
hjth ee ynopy 1.4. saroHHxrr Kapericy 
b cepeAKHy paspeaaHHoro y^acxxa. flprt 
3Tom onpeAeJtHWT jvtHHy 2 pacKptfroft 
tiacTH Tpy6bi h oueHWBa»T ycujiHe N 
na nepeMenteime KapeTKH • Ecjim nocjxe 

HSBJlCMeHHH KapeTKH H3 Tpy6hl IBMpMHa 

npopesK oCTSUiacb npexHeft (rtexoAHoA), 
a ycmiHe N ne npeBMCHJio nonycTKMoro 
sHaueHKJi, to odcaAHyw KOJioHHy Ae^* 
JtaiOT K3 AaHHoro cenenHH Tr-y6. Ecjw 

B BUGpaHHOM OTpeSKG Tpy6 BOSHHKJia 

ocTarowaH A«*opMauwfl, to Bbi6 H pawT 
Apyryw Tpyoy c MeHbajeA tojhuhhoA 
cTeHKK hjih oojibmero A«aMeTpa. Go- 

nOJlHHTeJIbHOft B03MOJCHOCTbW HCKJlWMHTb 

ocTaTOMHyw AG4)opMauw Tpy6bi «Bn«eT- 
ch nepHoAHnecKan nonepeHHa« xaAPes 
Ka Tpy6u yxiacTKaMH 23 BMonb jihhhh 
ocHOBHoft npoAOJibiioA npopean 7 
(fcHr.6) hjih aaMena MeTajutHtiecKoA 
Tpy6w Ha HeMeTajuiKHecKyw, Hanptmep 
nonH3THJieH0Byw. YKaaaHHbie Mepo npHH ~~ 
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TWR nO3BOJW0T OIlKODpCM©H HO CMW3MTt> 

h ycHiine an* hpoabh^hwr icapeTKw no 
T py6e. JXnHHy aaWTHbtx cinaHOK 15 « 
16 BuCupaoT paBHoft noJioBHHe ajimhu 
menH f T.e. P/2. 

yCTpoACTDO W* 6ypeilHH CKBaKMrt 

c oAHOBpeneHHoft oCcatAKOft co6Hpax>T 
„ paeoTGKvr c hkm cjieAVwnmM oCpasOM. 

nepea MawajiOM oypeKH* aaroTaBim- 
bbjot oGcaflHyw KoJiOHKy pac^eTHoft 
AnHHbi f flOCTaTOMHott nepeKpbrrrtH 

BCeft HOdBOCTH pbtXAbDC OTJIOXeHUfl, H 

BbinoJtH«»T b weft npojiom>Hyio npopest 
7 co cKocaHH 8 # yKaaaHKbW caoco6o*. 
a ecjoi HeoexoAHMo, Aon oJiHKTeJib Hue 
nonepcuHbie MaApesw 23 (*Kr.2, 6). 
3aKperuiHK>T Ha oypoeofc KonoflHe 3 a~ 
t5oftHwft rHAPOABHraTaub 2 (nanpiwep, 
rypoo6yp>, nopoAopaBpymaJon^ HHcrpy- 
MeMT 3, ueHTpaTop 4 k o6caA,Hyio kg - 
noKHy 6 c noMomwo xowyTa.5. Ilpn 
3Tom nopoAopa3pyxnaKHHKft HHCTpyweKT 
aowten (b AaHHOM BapuaHTe npHNeKe- 
kh« ycrppftcTsa) cbo6oaho npoxOAHTb 
B oOca^KOH KonoHHe m BbtcTynaTb H3 
Hee na neKoTopyw BeJiH*wt«y. 

flanee 3aKpenn«wT K HKXHeft nacm 
jcaperKH 9 ynnoTHOHKe 20 h sanoiTHbte 
njiamcH 15 H 16, noAHPy*H*eHHbje h 
coejxMHeHKbie Mewy co6oft c noMombK) 
naiibues 18. 

noABOA^r xapeTKy 9 k o6caAHoft 
KOJiOfiHe co CTOpoKbi nopoAOpaapyma^r- 
mero HHCTpyneHTa 3 h aaCHBawT ee 
BManane u ck6c &, a ^aten b npope3b 
T P y6bj ynopoM 14 napyacy AO rex nop, 
no*a Konm 3a^HTHboc irnaHoic AOHjxyT 
AO KKXKero oopeaa oCcaAHoft kojiohhu. 

Byposoft cnapaA BOTenmsajoT b Bep- 
THKanbKOM nojio»eBKH hoa Towoft 6y- 
peHK«, nojxBOnKT noA Hero onopKbift 
craKaH 22 (*>Hr.1-3), bcthb/ihiot b 
BepxHiow uacTb KapeTKH 9 ynnoTHemie 
19, Tax xe aaKpearonoT hotok 21 h 
npHCTynaioT k CypeHHw, 

flnn 3Toro b nonocTb CypoBOH ko- 
nOHHU noAa»T noA HanopoM paoo^iyw 
XKAKOCTb, KOTopaH, npoftA* ^epes 
rMAPOABHraTejib 2, hphboakt bo apa- 
mcinte nopoAopaspyraatowHft MMCTpyweHT. 

riocne onycKaHHH cHapflA* na 3a6oH 
Hawwaetcj! yrnySKa ckbsxhhw b pwxnoft 
Tonme. PeaKTHBHbiA mombht ot tmapo- 
APuraTejwi BOCrrpHKHwaeTca MauToft 
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crfiHKa Mepes nepxHiao MacTb ko.ioh Kbi 
bypi^mSHbix rpyO. B KawanbHUrt momckt 
yrjiy6KH cHapaaa oTpa6oTanHa« aaui- 
kocti, co nuiaMO« HSrtMBaeTCH h3-noA 
o6caAHoft KOiiOHKU. JlanbHc^roce 3ar/iy6- 
neHMe cnapnAa rrponcxoAHT sa cmct 
pasMbiaa puxjioft Tomini h pagpyoeHM^ 
ee nopoAOpaapyinawiuHM wHCTpyne htom . 
npH 3tom ynop KapeTKH conpiiKa- 

CatlC H C TOpUOBOfionOBepXHOCTbK) cTa-* 

K3Ha 22 U)Hr.3), KapeTKa 9 c 3amnr- 
HUM* nnaKKSMii 15 H i6 yAep*HBaerc* 
na ypoBBe ycxbB cKBaKiiHw. Pojthkk 
(0 KapeTKH MaMKHawT KflTHTbCfl no 
nnocKOCTHM npopesH 7 o6caAHori ko- 
jiokhu, oGpaayn b Heft 
Koropaa nepewemaeTCH 
KOJIOHHe CHH3y BBepx, 

3Tom Ha ypoBHe ycrbH 

npOMbiB OH H3JI XKAKOCTb CO OUiaMOM 

nocrynaer b Konbuesoe npocTpaHCTBO 
Mewy o6caAHoft h OypHJTbHoft KonoHHa- 

MH, nOAHHMaeTCH AO ypOBHH KapeTKH 

9 h KanHBaeTCH Hapy^y ^epea otkpw- 
Tyw ^aCTb menu 1 1 no norxy 21 . 3a- 
mHTHtie itJiaKKrt 15 h 16 TrpeAOTsparaawT 
nonaAartne rt 3 aKJiKHHB a KHe ^sctku 
mnaMa b MacTb mejn< 1 1 , pacnoncwKeH- 
Hyw mace KapeTKH 9, wo o6ecneHHsa- 
eT cMbixaKwe menH noA AeftcTBHeM chjt 
ynpyrocTH o6caAHoft kohohkn . 

B caow o^epeAfc canbWiKOBoe ynnor- 
HeHHe 19 b BepxHeA nacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHe h aaxjiMHH- 
Ba»vie ^acTM^ urn ana Me^y pomiKaMH 
10 h nnocKOCTHMH pa3p^3a 7 o6caA- 
hoh Ko/iotim>u 

K MOMeHTy saoepmeiiHrt nepeKptiTwa 
sceft tojib^i puxJihix othokchmh KapeT- 
Ka 9 bwxoakt nepea BepxHHft ckoc 8 
o<5caAHofl TpyCw. Ha 3tom 6ypevme Bpe- 
MeHHO npeKpan^wT. KapeTKy 9 c nor- 

KOM 21, saiHHTHblMH njiaMKOMM ^5 H 16, 

a TaKxe xomyt 5 chhmbwt . Hanbueft- 
mee Oypewne aeAyT b ycTortMHoux no- 
po«ax 6e3 noAbCMa OypoooH kojiokhw, 
napamMBaa ee no Mepe Heo6xoAKMocTM . 
B stom cny*tae npoMbtsowHaa «MxiKocTb 
co nmanoM nonnuMaeTCR c 3a6o^ BBepx 
no o6caAHOft kojiohhc h MsnHBaeTCR, 
icaic o6bJHHO, Mepes nepxMee ee ce^ewe, 
pacnono*eHHOG hgckojii^ko Bb^e ypoa hh 
nosepxHoCTH rpywTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 1 9 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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